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(57) ABSTRACT 

The present invention provides methods and apparatus for 
cutting tubulars in a Wellbore. In one aspect of the invention, 
a cutting tool having radially disposed rolling element 

(73) Asslgnee: Weatherford/Lamb’ Inc‘ cutters is provided for insertion into a Wellbore to a prede 

(21) Ap p1~ N 0': 10/389,561 termined depth Where a tubular therearound Will be cut into 
an upper and loWer portion. The cutting tool is constructed 

(22) Filed; Man 14, 2003 and arranged to be rotated While the actuated cutters eXert a 
force on the inside Wall of the tubular, thereby severing the 

Related US, Application Data tubular therearound. In one aspect, the apparatus is run into 
the Well on Wireline Which is capable of bearing the Weight 

(63) Continuation of application No. 09/712,789, ?led on of the apparatus While supplying a source of electrical poWer 
Nov. 13, 2000, noW Pat. No. 6,598,678, Which is a to at least one doWnhole motor Which operates at least one 
continuation-in-part of application No. 09/470,176, hydraulic pump. The hydraulic pump operates a slip assem 
?led on Dec. 22, 1999, noW Pat. No. 6,446,323, and bly to ?x the doWnhole apparatus Within the Wellbore prior 
Which is a continuation-in-part of application No. to operation of the cutting tool. Thereafter, the pump oper 
09/469,692, ?led on Dec. 22, 1999, noW Pat. No. ates a doWnhole motor to rotate the cutting tool While the 
6,325,148. cutters are actuated. 
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APPARATUS AND METHODS FOR SEPARATING 
AND JOINING TUBULARS IN A WELLBORE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of co-pending 
US. patent application Ser. No. 09/712,789, ?led Nov. 13, 
2000, Which is a Continuation-in-Part Application based 
upon US. Pat. No. 6,446,323, Which issued on Sep. 10, 
2002, and upon US. Pat. No. 6,325,148, Which issued on 
Dec. 4, 2001. Each of the aforementioned related patents and 
patent applications is herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to methods and appa 
ratus for separating and joining tubulars in a Wellbore; more 
particularly, the present invention relates to cutting a tubular 
in a Wellbore using rotational and radial forces brought to 
bear against a Wall of the tubular. 

[0004] 2. Description of the Related Art 

[0005] In the completion and operation of hydrocarbon 
Wells, it is often necessary to separate one piece of a 
doWnhole tubular from another piece in a Wellbore. In most 
instances, bringing the tubular back to surface for a cutting 
operation is impossible and in all instances it is much more 
efficient in time and money to separate the pieces in the 
Wellbore. The need to separate tubulars in a Wellbore arises 
in different Ways. For example, during drilling and comple 
tion of an oil Well, tubulars and doWnhole tools mounted 
thereon are routinely inserted and removed from the Well 
bore. In some instances, tools or tubular strings become 
stuck in the Wellbore leading to a “?shing” operation to 
locate and remove the stuck portion of the apparatus. In 
these instances, operation to locate and remove the stuck 
portion of the apparatus. In these instances, it is often 
necessary to cut the tubular in the Wellbore to remove the 
run-in string and subsequently remove the tool itself by 
milling or other means. In another example, a doWnhole tool 
such as a packer is run into a Wellbore on a run-in string of 
tubular. The packing member includes a section of tubular or 
a “tail pipe” hanging from the bottom thereof and it is 
advantageous to remove this section of tail pipe in the 
Wellbore after the packer has been actuated. In instances 
Where Workover is necessary for a Well Which has sloWed or 
ceased production, doWnhole tubulars routinely must be 
removed in order to replace them With neW or different 
tubulars or devices. For example, un-cemented Well casing 
may be removed from a Well in order to reuse the casing or 
to get it out of the Way in a producing Well. 

[0006] In yet another example, plug and abandonment 
methods require tubulars to be cut in a Wellbore such as a 
subsea Wellbore in order to seal the Well and conform With 
rules and regulations associated With operation of an oil Well 
offshore. Because the interior of a tubular typically provides 
a pathWay clear of obstructions, and because any annular 
space around a tubular is limited, prior art devices for 
doWnhole tubular cutting typically operate Within the inte 
rior of the tubular and cut the Wall of the tubular from the 
inside toWards the outside. 

[0007] Aprior art example of an apparatus designed to cut 
a tubular in this fashion includes a cutter run into the interior 
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of a tubular on a run-in string. As the tool reaches a 
predetermined area of the Wellbore Where the tubular Will be 
separated, cutting members in the cutting tool are actuated 
hydraulically and sWing outWards from a pivot point on the 
body of the tool. When the cutting members are actuated, the 
run-in string With the tool therebeloW is rotated and the 
tubular therearound is cut by the rotation of the cutting 
members. The foregoing apparatus has some disadvantages. 
For instance, the knives are constructed to sWing outWard 
from a pivot point on the body of the cutting tool and in 
certain instances, the knives can become jammed betWeen 
the cutting tool and the interior of the tubular to be cut. In 
other instances, the cutting members can become jammed in 
a manner Which prevents them from retracting once the 
cutting operation is complete. In still other examples, the 
sWinging cutting members can become jammed With the 
loWer portion of tubular after it has been separated from the 
upper portion thereof. Additionally, this type of cutter cre 
ates cuttings that are difficult to remove and subsequently 
causes problems for other doWnhole tools. 

[0008] An additional problem associated conventional 
doWnhole cutting tools includes the cost and time associated 
With transporting a run-in string of tubular to a Well Where 
a doWnhole tubular is to be cut. Run-in strings for the cutting 
tools are expensive, must be long enough to reach that 
section of doWnhole tubular to be cut, and require some type 
of rig in order to transport, bear the Weight of, and rotate the 
cutting tool in the Wellbore. Because the oil Wells requiring 
these services are often remotely located, transporting this 
quantity of equipment to a remote location is expensive and 
time consuming. While coil tubing has been utiliZed as a 
run-in string for doWnhole cutters, there is still a need to 
transport the bulky reel of coil tubing to the Well site prior 
to performing the cutting operation. 

[0009] Other conventional methods and apparatus for cut 
ting tubulars in a Wellbore rely upon Wireline to transport the 
cutting tool into the Wellbore. HoWever, in these instances 
the actual separation of the doWnhole tubular is performed 
by explosives or chemicals, not by a rotating cutting mem 
ber. While the use of Wireline in these methods avoids time 
and expense associated With run-in strings of tubulars or coil 
tubing, chemicals and explosives are dangerous, difficult to 
transport and the result of their use in a doWnhole environ 
ment is alWays uncertain. 

[0010] There is a need therefore, for a method and appa 
ratus for separating doWnhole tubulars Which is more effec 
tive and reliable than conventional, doWnhole cutters. There 
is yet a further need for an effective method and apparatus 
for separating doWnhole tubulars Which does not rely upon 
a run-in string of tubular or coil tubing to transport the 
cutting member into the Wellbore. There is yet a further need 
for a method and apparatus of separating doWnhole tubulars 
Which does not rely on explosives or chemicals. There is a 
yet a further need for methods and apparatus for connecting 
a ?rst tubular to a second tubular doWnhole While ensuring 
a strong connection therebetWeen. 

SUMMARY OF THE INVENTION 

[0011] The present invention provides methods and appa 
ratus for cutting tubulars in a Wellbore. In one aspect of the 
invention, a cutting tool having radially disposed rolling 
element cutters is provided for insertion into a Wellbore to a 
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predetermined depth Where a tubular therearound Will be cut 
into an upper and loWer portion. The cutting tool is con 
structed and arranged to be rotated While the actuated cutters 
exert a force on the inside Wall of the tubular, thereby 
severing the tubular therearound. In one aspect, the appara 
tus is run into the Well on Wireline Which is capable of 
bearing the Weight of the apparatus While supplying a source 
of electrical poWer to at least one doWnhole motor Which 
operates at least one hydraulic pump. The hydraulic pump 
operates a slip assembly to ?x the doWnhole apparatus 
Within the Wellbore prior to operation of the cutting tool. 
Thereafter, the pump operates a doWnhole motor to rotate 
the cutting tool While the cutters are actuated. 

[0012] In another aspect of the invention, the cutting tool 
is run into the Wellbore on a run-in string of tubular. Fluid 
poWer to the cutter is provided from the surface of the Well 
and rotation of the tool is also provided from the surface 
through the tubular string. In another aspect, the cutting tool 
is run into the Wellbore on pressuriZable coiled tubing to 
provide the forces necessary to actuate the cutting members 
and a doWnhole motor providing rotation to the cutting tool. 

[0013] In another aspect of the invention, the apparatus 
includes a cutting tool having hydraulically actuated cutting 
members, a ?uid ?lled pressure compensating housing, a 
torque anchor section With hydraulically deployed slips, a 
brushless dc motor With a source of electrical poWer from 
the surface, and a reduction gear box to step doWn the motor 
speed and increase the torque to the cutting tool, as Well as 
one or more hydraulic pumps to provide activation pressure 
for the slips and the cutting tool. In operation, the anchor 
activates before the rolling element cutters thereby alloWing 
the tool to anchor itself against the interior of the tubular to 
be cut prior to rotation of the cutting tool. Hydraulic ?uid to 
poWer the apparatus is provided from a pressure compen 
sated reservoir. As oil is pumped into the actuated portions 
of the apparatus, the compensation piston moves doWnWard 
to take up space of used oil. 

[0014] In yet another aspect of the invention, an expansion 
tool and a cutting tool are both used to affix a tubular string 
in a Wellbore. In this embodiment, a liner is run into a 
Wellbore and is supported by a bearing on a run-in string. 
Disposed on the run-in string, inside of an upper portion of 
the liner is a cutting tool and therebeloW an expansion tool. 
As the apparatus reaches a predetermined location of the 
Wellbore, the expander is actuated hydraulically and the liner 
portion therearound is expanded into contact With the casing 
therearound. Thereafter, With the Weight of the liner trans 
ferred from the run-in string to the neWly formed joint 
betWeen the liner and the casing, the expander is de-actuated 
and the cutter disposed thereabove on the run-in string is 
actuated. The cutter, through axial and rotational forces, 
separates the liner into an upper and loWer portion. There 
after, the cutter is de-actuated and the expander therebeloW 
is re-actuated. The expansion tool expands that portion of 
the liner remaining thereabove and is then de-actuated. After 
the separation and expanding operations are complete, the 
run-in string, including the cutter and expander are removed 
from the Wellbore, leaving the liner in the Wellbore With a 
joint betWeen the liner and the casing therearound su?icient 
to ?x the liner in the Wellbore. 

[0015] In yet another aspect, the invention provides appa 
ratus and methods to join tubulars in a Wellbore providing a 
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connection therebetWeen With increased strength that facili 
tates the expansion of one tubular into another. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] So that the manner in Which the above recited 
features, advantages and objects of the present invention are 
attained and can be understood in detail, a more particular 
description of the invention, brie?y summariZed above, may 
be had by reference to the embodiments thereof Which are 
illustrated in the appended draWings. 

[0017] It is to be noted, hoWever, that the appended 
draWings illustrate only typical embodiments of this inven 
tion and are therefore not to be considered limiting of its 
scope, for the invention may admit to other equally effective 
embodiments. 

[0018] FIG. 1 is a perspective vieW of the cutting tool of 
the present invention. 

[0019] 
[0020] 
[0021] FIG. 4 is a section vieW of the cutting tool disposed 
in a Wellbore at the end of a run-in string and having a 
tubular therearound. 

[0022] FIG. 5 is a section vieW of the apparatus of FIG. 
4, Wherein cutters are actuated against the inner Wall of the 
tubular therearound. 

[0023] FIG. 6 is a vieW of a Well, partially in section, 
illustrating a cutting tool and a mud motor disposed on coil 
tubing. 
[0024] FIG. 7 is a section vieW of a Wellbore illustrating 
a cutting tool, mud motor and tractor disposed on coil 
tubing. 

FIG. 2 is a perspective end vieW in section, thereof. 

FIG. 3 is an exploded vieW of the cutting tool. 

[0025] FIG. 8 is a section vieW of an apparatus including 
a cutting tool, motor/pump and slip assembly disposed on a 
Wireline. 

[0026] FIG. 9 is a section vieW of the apparatus of FIG. 
6, With the cutting tool and a slip assembly actuated against 
the inner Wall of a tubular therearound. 

[0027] FIG. 10 is a section vieW of a liner hanger appa 
ratus including a liner portion, and run-in string With a 
cutting tool and an expansion tool disposed thereon. 

[0028] 
[0029] FIG. 12 is a section vieW of the liner hanger 
apparatus of FIG. 8 illustrating a section of the liner having 
been expanded into the casing therearound by the expansion 
tool. 

[0030] FIG. 13 is a section vieW of the liner hanger 
apparatus With the cutting tool actuated in order to separate 
the liner therearound into an upper and loWer portion. 

[0031] FIG. 14 is a section vieW of the liner hanger 
apparatus With an additional portion of the liner expanded by 
the expansion tool. 

FIG. 11 is an exploded vieW of the expansion tool. 

[0032] FIG. 15 is a perspective vieW of a tubular for 
expansion into and connection to another tubular. 

[0033] FIG. 16 is the tubular of FIG. 15 partially 
expanded into contact With an outer tubular. 
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[0034] FIG. 17 is the tubular of FIG. 16 fully expanded 
into the outer tubular With a seal therebetWeen. 

[0035] FIG. 18 is an alternative embodiment of a tubular 
for expansion into and in connection to another tubular. 

[0036] FIG. 19 is a section vieW of the tubular of FIG. 18 
With a portion thereof expanded into a larger diameter 
tubular therearound and illustrating a ?uid path of ?uid 
through an annulus area. 

[0037] FIG. 20 is a section vieW of the tubular of FIG. 18 
completely expanded into the larger diameter tubular there 
around. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0038] FIGS. 1 and 2 are perspective vieWs of the cutting 
tool 100 of the present invention. FIG. 3 is an exploded vieW 
thereof. The tool 100 has a body 102 Which is holloW and 
generally tubular With conventional screW-threaded end 
connectors 104 and 106 for connection to other components 
(not shoWn) of a doWnhole assembly. The end connectors 
104 and 106 are of a reduced diameter (compared to the 
outside diameter of the longitudinally central body part 108 
of the tool 100), and together With three longitudinal ?utes 
110 on the central body part 108, alloW the passage of ?uids 
betWeen the outside of the tool 100 and the interior of a 
tubular therearound (not shoWn). The central body part 108 
has three lands 112 de?ned betWeen the three ?utes 110, 
each land 112 being formed With a respective recess 114 to 
hold a respective roller 116. Each of the recesses 114 has 
parallel sides and extends radially from the radially perfo 
rated tubular core 115 of the tool 100 to the exterior of the 
respective land 112. Each of the mutually identical rollers 
116 is near-cylindrical and slightly barreled With a single 
cutter 105 formed thereon. Each of the rollers 116 is 
mounted by means of a bearing 118 (FIG. 3) at each end of 
the respective roller for rotation about a respective rotation 
axis Which is parallel to the longitudinal axis of the tool 100 
and radially offset therefrom at 120-degree mutual circum 
ferential separations around the central body 108. The 
bearings 118 are formed as integral end members of radially 
slidable pistons 120, one piston 120 being slidably sealed 
Within each radially extended recess 114. The inner end of 
each piston 120 (FIG. 2) is exposed to the pressure of ?uid 
Within the holloW core of the tool 100 by Way of the radial 
perforations in the tubular core 115. 

[0039] By suitably pressuriZing the core 115 of the tool 
100, the pistons 120 can be driven radially outWards With a 
controllable force Which is proportional to the pressuriZa 
tion, and thereby the rollers 116 and cutters 105 can be 
forced against the inner Wall of a tubular in a manner 
described beloW. Conversely, When the pressuriZation of the 
core 115 of the tool 100 is reduced to beloW Whatever is the 
ambient pressure immediately outside the tool 100, the 
pistons 120 (together With the piston-mounted rollers 116) 
are alloWed to retract radially back into their respective 
recesses 114. 

[0040] FIG. 4 is a section vieW of the cutting tool 100 
disposed at the end of a tubular run-in string 101 in the 
interior of a tubular 150. In the embodiment shoWn, the 
tubular 150 is a liner portion functioning to line a borehole. 
HoWever, it Will be understood that the cutting tool 100 
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could be used to sever any type of tubular in a Wellbore and 
the invention is not limited to use With a tubular lining the 
borehole of a Well. The run-in string 101 is attached to a ?rst 
end connector 106 of the cutting tool 100 and the tool is 
located at a predetermined position Within the tubular 150. 
With the cutting tool 100 positioned in the tubular 150, a 
predetermined amount of ?uid pressure is supplied through 
the run-in string 101. The pressure is adequate to force the 
pistons 120 and the rollers 116 With their cutters 105 against 
the interior of the tubular. With adequate force applied, the 
run-in string 101 and cutting tool 100 are rotated in the 
tubular, thereby causing a groove of ever increasing depth to 
be formed around the inside of the tubular 150. FIG. 5 is a 
section vieW of the apparatus of FIG. 4 Wherein the rollers 
116 With their respective cutters 105 are actuated against the 
inner surface of the tubular 150. With adequate pressure and 
rotation, the tubular is separated into an upper 150a and 
loWer 150b portions. Thereafter, With a decrease in ?uid 
pressure, the rollers 116 are retracted and the run-in string 
101 and cutting tool 100 can be removed form the Wellbore. 

[0041] FIG. 6 illustrates an alternative embodiment of the 
invention including a cutting tool 100 disposed in a Wellbore 
160 on a run-in string 165 of coil tubing. A mud motor 170 
is disposed betWeen the loWer end of the coil tubing string 
165 and the cutting tool 100 and provides rotational force to 
the tool 100. In this embodiment, pressuriZed ?uid adequate 
to actuate the rollers 116 With their cutters 105 is provided 
in the coil tubing string 165 The mud 170 motor is also 
operated by ?uid in the coil tubing string 165 and an output 
shaft of the mud motor is coupled to an input shaft of the 
cutting tool 100 to provide rotation to the cutting tool 100. 
Also illustrated in FIG. 6 is a coil tubing reel 166 supplying 
tubing Which is run into the Wellbore 160 through a con 
ventional Wellhead assembly 168. With the use of appropri 
ate knoWn pressure containing devices, the cutting tool 100 
can be used in a live Well. 

[0042] FIG. 7 is a section vieW illustrating a cutting tool 
100 disposed on coil tubing 165 in a Wellbore 160 With a 
mud motor 170 and a tractor 175 disposed thereabove. As in 
the embodiment of FIG. 6, the cutting tool 100 receives a 
source of pressuriZed ?uid for actuation from the coil tubing 
string 165 thereabove. The mud motor 170 provides rota 
tional force to the cutter. Additionally, the tractor 175 
provides axial movement necessary to move the cutting tool 
assembly in the Wellbore. The tractor is especially useful 
When gravity alone Would not cause the necessary move 
ment of the cutting tool 100 in the Wellbore 160. Axial 
movement can be necessary in order to properly position the 
cutting tool 100 in a non-vertical Wellbore, like a horiZontal 
Wellbore. Tractor 175, like the cutting tool includes a 
number of radially actuable rollers 176 that extend outWard 
to contact the inner Wall of a tubular 150 therearound. The 
spiral arrangement of the rollers 176 on the body 177 of the 
tractor 175 urge the tractor axially When rotational force is 
applied to the tractor body 177. 

[0043] FIG. 8 is a section vieW of an apparatus 200 
including the cutting tool 100 disposed in a tubular 150 on 
Wireline 205. In use, the apparatus 200 is run into a Wellbore 
on Wireline extending from the surface of the Well (not 
shoWn). The Wireline 205 serves to retain the Weight of the 
apparatus 200 and also provide a source of poWer electrical 
to components of the apparatus. The apparatus 200 is 
designed to be loWered to a predetermined depth in a 
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Wellbore Where a tubular 150 therearound is to be separated. 
Included in the apparatus 200 is a housing 210 having a ?uid 
reservoir 215 With a pressure compensating piston (not 
shoWn), a hydraulically actuated slip assembly 220 and a 
cutting tool 100 disposed beloW the housing 210. The 
pressure compensating piston 215 alloWs ?uid in the reser 
voir 215 to expand and contract With changes in pressure and 
isolates the ?uid in the reservoir ?uid from Wellbore ?uid 
therearound. Disposed betWeen the slip assembly 220 and 
the cutting tool 100 is a brushless dc motor 225 poWering 
tWo reciprocating hydraulic pumps 230, 235 and providing 
rotational movement to the cutter tool 100. Each pump is in 
?uid communication With reservoir 215. The upper pump 
230 is constructed and arranged to provide pressuriZed ?uid 
to the slip assembly 220 in order to cause slips to extend 
outWardly and contact the tubular 150 therearound. The 
loWer pump 235 is constructed and arranged to provide 
pressuriZed ?uid to the cutting tool 100 in order to actuate 
rollers 116 and cutters 105 and force them into contact With 
the tubular 150 therearound. A gearbox 240 is preferably 
disposed betWeen the output shaft of the motor and the 
rotational shaft of the cutting tool. The gearbox 240 func 
tions to provide increased torque to the cutting tool 100. The 
pumps 230, 235 are preferably axial piston, sWash plate-type 
pumps having axially mounted pistons disposed alongside 
the sWash plate. The pumps are designed to alternatively 
actuate the pistons With the rotating sWash plate, thereby 
providing ?uid pressure to the components. HoWever, either 
pump 230, 235 could also be a plain reciprocating, gear rotor 
or spur gear-type pump. The upper pump, disposed above 
the motor 225, preferably runs at a higher speed than the 
loWer pump ensuring that the slip assembly 220 Will be 
actuated and Will hold the apparatus 200 in a ?xed position 
relative to the tubular 150 before the cutters 105 contact the 
inside Wall of the tubular. The apparatus 200 Will thereby 
anchor itself against the inside of the tubular 150 to permit 
rotational movement of the cutting tool 100 therebeloW. 

[0044] Hydraulic ?uid to poWer the both the upper 230 
and loWer 235 pumps is provided from the pressure com 
pensated reservoir 215. As ?uid is pumped behind a pair of 
slip members 245a, 245b located on the slip assembly 220, 
the compensation piston Will move in order to take up space 
of the ?uid as it is utiliZed. Likewise, the rollers 116 of the 
cutting tool 100 operate on pressuriZed ?uid from the 
reservoir 215. 

[0045] The slip members 245a, 245b and the radially 
slidable pistons 210 housing the rollers 116 and cutters 105 
preferably have return springs installed therebehind Which 
Will urge the pistons 245a, 245b, 210 to a return or a closed 
position When the poWer is removed and the pumps 230, 235 
have stopped operating. Residual pressure Within the system 
is relieved by means of a control ori?ce or valves in the 
supply line (not shoWn) to the pistons 245a, 245b, 120 of the 
slip assembly and the cutting tool 100. The valves or 
controlled ori?ces are preferably set to dump oil at a much 
loWer rate than the pump output. In this manner, the appa 
ratus of the present invention can be run into a Wellbore to 
a predetermined position and then operated by simply sup 
plying poWer from the surface via the Wireline 205 in order 
to ?x the apparatus 200 in the Wellbore and cut the tubular. 
Finally, after the tubular 150 has been severed and poWer to 
the motor 225 has been removed, the slips 245a, 245b and 
cutters 105 Will de-actuate With the slips 245a, 245b and the 
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cutters 105 returning to their respective housings, alloWing 
the apparatus 200 to be removed from the Wellbore. 

[0046] FIG. 9 is a section vieW of the apparatus 200 of 
FIG. 9 With the slip assembly 220 actuated and the cutting 
tool 100 having its cutting surfaces 105 in contact With the 
inside Wall of the tubular 150. In operation, the apparatus 
200 is run into the Wellbore on a Wireline 205. When the 
apparatus reaches a predetermined location in the Wellbore 
or Within some tubular therein to be severed, poWer is 
supplied to the brushless dc motor 225 through the Wireline 
205. The upper pump 230, running at a higher speed than the 
loWer pump 235, operates the slip assembly 220 causing the 
slips 246a, 246b to actuate and grip the inside surface of the 
tubular 150. Thereafter, the loWer hydraulic pump 235 
causes the cutters 105 to be urged against the tubing 150 at 
that point Where the tubing is to be severed and the cutting 
tool 100 begins to rotate. Through rotation of the cutting tool 
100 and radial pressure of the cutters 105 against the inside 
Wall of the tubular 150, the tubular can be partially or 
completely severed and an upper portion 150a of the tubing 
separated from a loWer portion 150b thereof. At the comple 
tion of the operation, poWer is shut off to the apparatus 200 
and through a spring biasing means, the cutters 105 are 
retracted into the body of the cutting tool 100 and the slips 
246a, 246b retract into the housing of the slip assembly 220. 
The apparatus 200 may then be removed from the Wellbore. 
In an alternative embodiment, the slip assembly 220 can be 
caused to stay actuated Whereby the upper portion 150a of 
the severed tubular 150 is carried out of the Well With the 
apparatus 200. 

[0047] FIG. 10 is a section vieW shoWing another embodi 
ment of the invention. In this embodiment, an apparatus 300 
for joining doWnhole tubulars and then severing a tubular 
above the joint is provided. The apparatus 300 is especially 
useful in ?xing or hanging a tubular in a Wellbore and 
utiliZes a smaller annular area than is typically needed for 
this type operation. The apparatus 300 includes a run-in 
tubular 305 having a cutting tool 100 and an expansion tool 
400 disposed thereon. 

[0048] FIG. 11 is an exploded vieW of the expansion tool. 
The expansion tool 400, like the cutting tool 100 has a body 
402 Which is holloW and generally tubular With connectors 
404 and 406 for connection to other components (not 
shoWn) of a doWnhole assembly. The end connectors 404 
and 406 are of a reduced diameter (compared to the outside 
diameter of the longitudinally central body 402 of the tool 
400), and together With three longitudinal ?utes 410 on the 
body 402, alloW the passage of ?uids betWeen the outside of 
the tool 400 and the interior of a tubular therearound (not 
shoWn). The body 402 has three lands 412 de?ned betWeen 
the three ?utes 410, each land 412 being formed With a 
respective recess 414 to hold a respective roller 416. Each of 
the recesses 414 has parallel sides and extends radially from 
the radially perforated tubular core 415 of the tool 400 to the 
exterior of the respective land 412. Each of the mutually 
identical rollers 416 is near-cylindrical and slightly barreled. 
Each of the rollers 416 is mounted by means of a bearing 418 
at each end of the respective roller for rotation about a 
respective rotation axis Which is parallel to the longitudinal 
axis of the tool 400 and radially offset therefrom at 120 
degree mutual circumferential separations around the central 
body 408. The bearings 418 are formed as integral end 
members of radially slidable pistons 420, one piston 420 










